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Abstract
Risk perception for developing erectile dysfunction (ED) is an appreciation of the susceptibility to having ED and its severity. This study examined this risk per-
ception and its associated factors among 180 men with type 2 diabetes mellitus (T2DM), who claimed not to have ED. This cross-sectional study was
conducted at a public health clinic using a validated self-administered questionnaire, which assessed participant characteristics, perceived susceptibility to
developing ED, perceived severity of ED, and knowledge on risk factors for ED. About 71.1% had an inaccurate perception of susceptibility to developing ED
and their perception on its severity was moderate (median (IQR) score: 10.0 (6.0); range score: 3–15; midpoint: 9). In multiple linear regression, having ED
symptoms (p-value < 0.001) and secondary (p-value = 0.045) or tertiary education (p-value: 0.022) significantly contributed to a higher perception of suscep-
tibility. A higher perception of severity was significantly found in Malays (p-value < 0.001), the employed (p-value = 0.026), and those with better knowledge
on risk factors for ED (p-value < 0.001). Risk perception for developing ED among men with T2DM appears poor and it was significantly influenced by socio-
cultural factors, educational attainment, ED symptoms, and knowledge on risk factors for ED. Thus, to improve their risk perception, they should be provided
appropriate counseling and education. 
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Introduction
Erectile dysfunction (ED) is defined as the inability to
achieve and/or maintain a penile erection sufficient for
satisfactory sexual intercourse.1 The global prevalence of
ED for all age groups ranges between 13% and 21%.2
As ED is commonly considered a loss of manhood, pa-
tients usually suffer significant psycho-social impacts
such as depression, anger, and guilt of letting down their
partner, which can contribute to a low quality of life
(QOL).3 However, some men attribute ED to the normal
process of aging and fate.4 Erectile dysfunction is more
prevalent among patients with type 2 diabetes mellitus
(T2DM). In Malaysia that prevalence is up to 89.2%.5
These patients are more likely to have severe ED, which
is less responsive to medical treatment and leads to lower
QOL.6,7
Due to its significance, risk perception for developing
ED is important to evaluate because it potentially affects
their help-seeking behavior. Risk perception is one’s be-
lief about a risk (potential harm or loss) through subjec-
tive judgment, and it is a construct of the mind.8 It is a
core component of the Health Belief Model (HBM), in-
fluencing behavioral change. It comprises two domains:
(1) perceived susceptibility and (2) perceived severity.
According to the HBM, individuals who feel susceptible
to health threats would regard the potential outcomes as
severe and would take action to reduce the risk.8 In this
context, theoretically, when a patient with T2DM feels
threatened to have diabetic complications, including ED,
he will take precautions and implement actions to reduce
his risk by taking steps to achieve optimal glycaemic con-
trol to slow down or halt complications of diabetes. A
randomized controlled trial conducted among 526 men
with T2DM found that participants who perceived them-
selves at risk of having diabetes-related complications
showed better self-care behavior.9 Besides, participants
with high levels of risk knowledge and low levels of opti-
mistic bias showed significant dietary, exercise, and med-
ication adherence changes.9 In the previous study, opti-
mistic bias was defined as one’s belief of having less
chance to develop diabetes-related complications than
those with similar characteristics.9 Similarly, Pereira, et
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al.,10 showed that those with a higher perception of hav-
ing diabetes-related complications tended to have better
foot care adherence. 
However, the risk perception for diabetes-related
complications was generally low, as shown in a recent
systematic review of 18 studies.11 In this review, the
studies were performed among men with T2DM in de-
veloped countries, and the risk perception assessed was
mainly for cardiovascular and eye complications. The re-
view also highlighted the presence of optimistic bias that
could lead to their poor risk perceptions.11 However,
how men with T2DM perceive their risk of having ED
has not been well studied in Malaysia. A local study re-
lated to ED risk perception noted that men with T2DM
perceived a higher impact of ED on QOL than non-dia-
betics.12 This study indicated that men with diabetes
might perceive the seriousness of ED.
The present study aimed to determine the risk per-
ception of ED among men with T2DM through examin-
ing their perceived susceptibility to develop ED and their
perceived severity of ED. This study also aimed at deter-
mining factors associated with their risk perception.
Information obtained from the research could provide a
baseline understanding of how Malaysian men with
T2DM perceive their risk of acquiring ED. This informa-
tion would help to design concerted health education to
improve their risk perception, resulting in better illness
perception and adherence to self-care management.
Method
This study was a cross-sectional study conducted at a
public health clinic in Selangor, Malaysia, between
August and October 2019. This clinic provides primary
care service to 150,000 people of the surrounding com-
munities. About 5,638 patients with T2DM are followed
up by a dedicated team trained to provide personalized
and comprehensive diabetes care. Based on the registry
in 2018, the total number of male patients with T2DM
was 2,352. 
Participants for this study were men with T2DM, who
came for their clinical visit during the data collection pe-
riod (one day in a week) and claimed not to have ED.
Those who answered “No” to the question: “Do you think
you have erection problem?” were invited to participate
in this study. Those with self-perception of having ED
were not included in this study, because it was not logical
to evaluate their risk as they have already perceived hav-
ing ED. The exclusion criteria were patients who re-
quired urgent treatment during their clinic visit and those
who could not read English or Bahasa Malaysia.
This study used a bilingual self-administered ques-
tionnaire, which consisted of four sections (A-D) and a
clinical data collection sheet. The participants took about
10–15 minutes to complete the questionnaire. Section A
assessed participant sociodemographic data such as age,
ethnicity, education level, employment status, and total
monthly household income. Section B assessed risk per-
ception for developing ED, which comprises two do-
mains: (1) perceived susceptibility of ED (1 item) and
(2) perceived severity of ED (3 items). Section C assessed
participant knowledge of the risk factors of ED (12
items). Section D assessed their erectile function using
the International Index of Erectile Function-5 items ques-
tionnaire (IIEF-5©). The clinical data collection sheet
captured data on participant weight and height (to calcu-
late body mass index (BMI)), HbA1c and total choles-
terol within one year, smoking status, and comorbidities
by reviewing their electronic medical records. 
The perceived susceptibility of ED was assessed with
the question, “What do you think your chances of getting
erectile dysfunction within five years from now?”. The
response was from the options of the five-point Likert
scale and the corresponding scores were “no chance”= 1,
“slight chance”= 2, “moderate chance”= 3, “high
chance”= 4, and “very high chance”= 5. The higher the
score, the higher the perceived susceptibility. Meanwhile,
the perceived severity of ED was measured through
agreement to three statements: (1) “I think that ED is a
severe problem”, (2) “Compared to other illness, erectile
dysfunction is a minor problem”, (3) “Erectile dysfunc-
tion gives serious impact on me”. These items had five-
point Likert scale responses, ranging from “strongly dis-
agree (score of 1) to “strongly agree” (score of 5).
Question two was reversely scored. The total score for
the perceived severity of ED ranged between 3 and 15.
The higher the score, the higher the perceived severity of
ED. 
Participant knowledge of ED risk factors was meas-
ured through 12 items with “yes”, “no”, or “do not know”
answers. A score of 1 was given for a correct answer and
0 for an incorrect or “do not know” answer. The total
score ranged between 0 and 12. The higher the score, the
higher the knowledge. 
All the items for sections B and C were developed
based on literature review,12-15 HBM,8 and discussions
with a family physician. The questionnaire's content val-
idation was tested by a panel of experts consisting of two
family physicians with a particular interest in men's
health and one clinical psychologist. Subsequently, face
validation was conducted on ten male patients of differ-
ent ethnicities, educational backgrounds, and comorbidi-
ties. Construct validity and internal consistency were test-
ed among 49 men with T2DM from June to August 2019
at a university-based primary care clinic. Exploratory fac-
tor analysis was performed for all four risk perception
items for developing ED (section B) using Principal Axis
Factoring with Direct Oblimin rotation. The analysis re-
vealed only one construct, in which Item 1, Item 2, and
Kesmas: Jurnal Kesehatan Masyarakat Nasional (National Public Health Journal). 2021; 16 (1): 51-58
53
Item 3 assessed the perceived severity of ED had a load-
ing factor of 0.58, 0.52, and 0.73, respectively. However,
the item that assessed the perceived susceptibility of ED
had a loading factor of 0.26. Due to this, two domains of
risk perception were measured independently: (1) the
perceived susceptibility with one item and (2) the per-
ceived severity with three items. The Cronbach’s α for
the section assessing perceived severity of ED and the
knowledge section was 0.64 and 0.67. 
The IIEF-5© questionnaire is a copyrighted tool by
Pfizer Inc. to assess erectile function within the past four
weeks. It comprises five items with 5- and 6-point Likert
scale responses. A score of 0–5 was awarded to each item
with the total score ranging between 1 and 25. The total
score can be categorized into (1) No ED (score 22–25),
(2) Mild ED (score 17–21), (3) Mild to Moderate ED
(score 12–16), (4) Moderate ED (score 8–11), and (5)
Severe ED (score 1–7). In this study, ED's presence was
defined as men with mild to severe ED (IIEF-5© scores
of 1–21). Permission to use the IIEF-5© was obtained
from Pfizer Inc. Previous studies have demonstrated the
accuracy of the IIEF-5© in diagnosing ED compared to
the self-reported claims of the sufferers.16,17
The sample size was calculated using a one-mean for-
mula, as the dependent variables (perceived susceptibility
and perceived severity) were continuous data. Authors
estimated the sample size based on assumed mean sum
score and standard deviation of perceived susceptibility
of 2.61 and 1.2, respectively, and for perceived suscepti-
bility of 9.71 and 2.8, respectively. The calculated sample
size was 154. Authors recruited 184 participants to ac-
count for 20% of incomplete data. 
Data analysis was performed using statistical soft-
ware. Since all continuous variables were not normally
distributed, the data were presented in the median and
inter-quartile range (IQR). Categorical variables were de-
scribed in frequency (n) and percentage (%). The de-
pendent variables were the perceived susceptibility and
the perceived severity of ED. The associations between
these dependent variables and the independent variables
were examined using simple linear regression. The inde-
pendent variables were age, ethnicity, educational level,
employment status, monthly household income, smoking
status, presence of hypertension, presence of dyslipi-
demia, total cholesterol, BMI, HbA1c, presence of ED
based on IIEF-5©, and knowledge score. The independ-
ent variables with clinical significance or a p-value of <
0.25 from the bivariate analysis were selected into multi-
ple linear regression analysis to determine their independ-
ent association with the dependent variables. Dummy ta-
bles were created for categorical independent variables.
The signi ficance level was set at p-va lue < 0.05.
Approval to conduct the study was obtained from the
Medical Research and Ethics Committee (MREC) of the
Ministry of Health Malaysia (NMRR-18-3896-45035)
and the Research Ethics Committee of Universiti
Kebangsaan Malaysia (UKM FF-2019-146). Permission
was obtained from the Selangor Director of Health and
Family Medicine Specialist in charge of the clinic. The
participants were required to sign an informed consent
before participating in the study. Their anonymity was
maintained throughout the research process. All patients
with ED, either through self-reporting during the eligi-
bility screening or identification using the IIEF-5© ques-
tionnaire, were briefly counseled about the availability of
treatment and were referred to the treating team if the
participants agreed.
Results
A total of 195 male patients with T2DM were
screened for study eligibility. Ultimately, 184 consented
patients who did not perceive to have ED were recruited
for this study. However, four participants were excluded
from the analysis, because they did not have HbA1c tak-
en within the past year, which left only 180 participants
for the analysis. The response rate was 97.8%. 
Table 1 shows the sociodemographic and clinical
characteristics of the participants. The median (IQR) age
of the participants was 58.0 (14.0) years. The propor-
tions of Malay (41%) and Chinese (40%) were similar.
The remaining participants were Indian (18.9%). Less
than two-thirds attained secondary education (61%) or
were employed (58%). The median (IQR) total monthly
household income was RM 2,000 (2675.0), which was
considered a low-class income. Besides diabetes, most of
them also had hypertension (91%) or hypercholes-
terolemia (90%). The median (IQR) HbA1c and total
cholesterol levels were 7.2% (2.3%) and 4.7 (1.7)
mmol/L. About 87.3% were overweight or obese and on-
ly 27% were smokers. Even though all the participants
claimed not having ED, 43.9% (79/180) had ED when
assessed using IIEF-5© (Table 1). Among those who had
ED, 40.5% (32/79) had moderate to severe ED.
About half of the participants (51.7%) perceived hav-
ing no chance of getting ED within five years, whereas
19.4% perceived their chance was slight (Figure 1). The
median (IQR) score for perceived susceptibility was 1.0
(2.0), which indicates a slight chance of getting ED. The
median (IQR) score for the perceived severity of ED was
10.0 (6.0), which indicates a higher than “neutral” per-
ception of ED severity. There was no relationship be-
tween perceived susceptibility and perceived severity
(Spearman’s rho correlation: -0.008, p-value = 0.292).
The median (IQR) of the total score for knowledge
on ED risk factors was 9.0 (4.0). Most of the participants
could correctly identify the risk factors of ED (Figure 2).
However, the five least recognized risk factors were high
cholesterol levels (43.9%), heart problems (41.7%), al-
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cohol (41.7%), smoking cigarettes (46.1%), and anti-
hypertension medications (41.1%).
Independent variables with clinical significance or a
p-value of < 0.25 identified using SLR were included in
MLR to determine factors that significantly influenced
perceived susceptibility or perceived severity of ED. For
perceived susceptibility of ED, the variables were age,
educational level, and presence of ED, whereas, for the
perceived severity of ED, the variables were age, ethnic-
ity, educational level, employment status, BMI, presence
of actual ED, and knowledge of ED risk factors (Table
2). Only educational level (secondary education vs. no or
primary education: p-value = 0.045; tertiary education
vs. no or primary education: p-value = 0.022) and pres-
ence of ED (p-value < 0.001) were found to be signifi-
cantly associated with perceived susceptibility of ED
(Table 3). Those who attained secondary education or
tertiary education had a significantly higher perceived
susceptibility score than those who had no education or
primary education by 0.19 and 0.21, respectively.
Similarly, participants with ED had significantly higher
perceived susceptibility score by 0.30 compared to those
who had no ED. For perceived severity of ED, the signi -
ficant independent factors were ethnicity (Chinese vs.
Malay: p-value < 0.001 and Indian vs. Malay: p-value <
0.001), employed (p-value = 0.026), and knowledge
Table 1. Sociodemographic and Clinical Characteristics of the Participants (N = 180)
Variable                                             Category                                                   n (%)              Median (IQR)
Age (years)*                                                                                                                                     58.0 (14.0)
Ethnicity                                            Malay                                                     74 (41.1)                                   
                                                          Chinese                                                  72 (40.0)                                   
                                                        Indian                                                     34 (18.9)                                   
Education level                                  No/primary                                             32 (17.8)
                                                          Secondary                                            110 (61.1)                                   
                                                          Tertiary                                                  38 (21.1)                                   
Employment status                             Unemployed                                           76 (42.2)                                   
                                                          Employed                                             104 (57.8)                                   
Monthly household income (RM)*                                                                                         2,000.0 (2,675.0)
Smoking status                                   Non-smoker/former                              131 (72.8)                                   
                                                          Active smoker                                        49 (27.2)                                   
Comorbidities                                    Hypertension                                       165 (91.7)                                   
                                                          Hypercholesterolemia                          163 (90.6)                                   
                                                          Ischemic heart disease                               2 (1.1)                                   
                                                          Stroke                                                        1 (0.6)                                   
HbA1c (%)*                                                                                                                                         7.2 (2.3)
Total cholesterol (mmol/L)*                                                                                                                4.7 (1.7)
BMI (kg/m²)*                                                                                                                                    27.5 (6.8)
BMI classification                              Underweight/normal (BMI < 22.9)        23 (12.8)
                                                          Overweight (BMI 23–27.4)                                                       66 (36.7)
                                                          Obese (BMI > 27.5)                               91 (50.6)                                   
IIEF-5 score*                                                                                                                                     23.0 (9.0)
Presence of ED (based on IIEF-5)      No ED                                                  101 (56.1)                                   
                                                          Have ED                                                79 (43.9)                                   
Notes: IQR = Inter-quartilie Range; RM = Ringgit Malaysia; BMI = Body Mass Index; ED = Erectile
Dysfunction; *All continuous data were not normally distributed.
Figure 1. Participants’ Perceived Susceptibility to Have Erectile Dysfunction
(N = 180) Figure 2. Participant Knowledge of Risk Factor of Erectile Dysfunction
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score (p-value < 0.001) (Table 3). Chinese and Indians
had lower perceived severity scores compared to Malay
by 0.32 and 0.31, respectively. Employed men had a
higher perceived severity score by 0.17 compared with
unemployed. For every increment of 1 score in knowl-
edge, there was an increase in perceived severity score by
0.27.
Discussion 
In this study, assessing perceived susceptibility and
perceived severity of ED among men with T2DM could
explain how these patients appreciated their risk to de-
velop ED. Participants in this study were mainly middle-
aged Malay and Chinese men with secondary education
and low socioeconomic classes. Apart from having
T2DM as a risk factor of ED, many had other risk factors,
Table 2. Factors Associated with Perceived Susceptibility and Perceived Severity of Erectile Dysfunction (N = 180)
                                                                                    Perceived Susceptibility                                                    Perceived Severity
Variable
                                                                    Standardized β        95% CI          p-value*                Standardized β          95% CI            p-value*
Age (years)                                                         0.14                 -0.01, 0.04          0.068                        -0.28                 -0.14, -0.05           < 0.001
Malay                                                                      1                                                                                   1                                                          
Chinese                                                              -0.04                 -0.51, 0.32          0.651                        -0.41                 -3.58, -1.72           < 0.001
Indian                                                                -0.01                 -0.53, 0.51          0.967                        -0.42                 -4.54, -2.20           < 0.001
No/primary education                                              1                                                                                   1                                                          
Secondary education                                           0.21                  0.05, 1.05          0.031                         0.23                   0.24, 2.73              0.020
Tertiary education                                               0.20                  0.03, 1.22          0.040                         0.21                   0.14, 3.12              0.032
Unemployed                                                             1                                                                                   1                                                          
Employed                                                           -0.07                 -0.56, 0.20          0.344                         0.23                   0.54, 2.39              0.002
Monthly household income (RM)                       0.05                  0.00, 0.00          0.543                         0.14                   0.00, 0.00              0.063
Non/former smoker                                                 1                                                                                   1                                                          
Active smoker                                                    -0.05                 -0.56, 0.28          0.512                         0.02                  -0.92, 1.20              0.794
No hypertension                                                       1                                                                                   1                                                          
Hypertension                                                      0.05                 -0.46, 0.90          0.527                        -0.03                  -2.06, 1.34              0.678
No hypercholesterolemia                                          1                                                                                   1                                   
Hypercholesterolemia                                         0.06                 -0.38, 0.90          0.425                         0.02                  -1.35, 1.86              0.752
Total cholesterol (mmol/L)                                 0.08                 -0.07, 0.23          0.279                        -0.05                  -0.51, 0.24              0.484
Body mass index (kg/m2)                                   -0.01                 -0.04, 0.03          0.875                         0.15                   0.01, 0.16              0.047
HbA1c (%)                                                         0.02                 -0.09, 0.12          0.772                         0.13                  -0.03, 0.47              0.089
No erectile dysfunction (based on IIEF-5)               1                                                                                   1                                                          
Presence of erectile dysfunction                          0.32                  0.45, 1.17       < 0.001                        -0.18                 -2.11, -0.25              0.013
Knowledge score                                                 0.07                 -0.04, 0.10          0.346                         0.39                   0.30, 0.61           < 0.001
Notes: *Significance: p-value < 0.05; CI = Confidence Interval; RM = Ringgit Malaysia
Table 3. Multiple Linear Regression: Factors Associated with Perceived Susceptibility and Perceived Severity of Erectile Dysfunction
                                                                                    Perceived Susceptibilitya                                                   Perceived Severityb
Variable
                                                                   Standardized β          95% CI          p-value*              Standardized β          95% CI             p-value*
Age (years)                                                         0.09                 -0.01, 0.03          0.236                        -0.11                  -0.09, 0.01              0.151
Malay                                                                                                                                                           1                                                          
Chinese                                                                                                                                                   -0.32                 -2.98, -1.14           < 0.001
Indian                                                                                                                                                     -0.31                 -3.70, -1.36           < 0.001
No/primary education                                              1                                                                                   1                                                          
Secondary education                                           0.19                  0.01, 0.97          0.045                         0.08                   -0.56 1.60              0.345
Tertiary education                                               0.21                  0.10, 1.23          0.022                         0.05                  -1.01, 1.83              0.568
Unemployed                                                                                                                                                 1                                                          
Employed                                                                                                                                                 0.17                   0.14, 2.10              0.026
Monthly household income (RM)                                                                                                           -0.03                   0.00, 0.00              0.663
Body mass index (kg/m2)                                                                                                                        0.04                  -0.05, 0.10              0.516
HbA1c (%)                                                                                                                                             0.10                  -0.05, 0.38              0.128
No erectile dysfunction (based on IIEF-5)               1                                                                                   1                                                          
Presence of actual erectile dysfunction               0.30                  0.39, 1.13       < 0.001                        -0.10                  -1.49, 0.16              0.114
Knowledge score                                                                                                                                     0.27                   0.16, 0.47           < 0.001
Notes: *Significance: p-value < 0.05; CI = Confidence Interval; RM = Ringgit Malaysia
a Variables included in multiple linear regression (MLR) for perceived susceptibility: Age, Education, Presence of actual erectile dysfunction
(ED); R2 for perceived susceptibility: 0.135; MLR using enter method
bVariables included in MLR for perceived severity: Age, Ethnicity, Education, Employment status, Monthly household income, BMI, HbA1c,
Presence of actual ED, Knowledge score; R2 for perceived severity: 0.377; MLR using enter method.
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including hypertension, dyslipidemia, and overweight or
obesity.
It is found that 43.9% of the participants did not seem
aware of their ED condition. In fact, many reported that
they did not have ED but had moderate to severe ED. A
similar discrepancy between self-reported ED and the
presence of ED assessed using IIEF-5 was observed in a
local study.18 These findings suggest under-reporting of
ED by the participants, which can be due to socially-bi-
ased responses when asked by the investigator about
erection problems during eligibility screening. They could
also underestimate the ED symptoms they experienced
and did not consider themselves as having ED to preserve
their masculine image.19,20 Misunderstandings about ED
as a total loss of response and inability to perform a sex-
ual activity could make them feel that they did not have
ED, especially if they were still able to initiate sex.4,21
There was a possibility that these men might have con-
fused ED with other types of male sexual dysfunction,
namely premature or retrograde ejaculation.
According to the HBM, people should feel susceptible
to certain diseases by evaluating their susceptibility to
contracting the disease and understanding the negative
consequences. If they perceive susceptibility to and the
severity of the disease, they could appreciate the risk and,
thus, feel threatened and vulnerable. Generally, many
participants had an inaccurate perception of susceptibi -
lity, as 71.1% had no or slight perception of susceptibili -
ty. The median score for perceived susceptibility was only
1.0, equivalent to a slight chance of getting ED.
However, their perception of ED severity was moderate.
It appears that they were aware of the severity and the
impacts of ED, but felt less vulnerable to suffering from
ED, which was contrary to our hypothesis. Insufficient
appreciation of vulnerability could be due to their opti-
mistic bias or unrealistic optimism, which is a positive
belief of being less likely to experience health risks.22
Men tend to underestimate their risk of having ED and
ignore its importance to maintain their masculine and
macho identities as having ED is often portrayed as being
weak.19,20 This unrealistic optimism is quite worrying
because it might lead to poor health-seeking behavior.23
The unique relationship between perceived susceptibility
and perceived severity of ED in this study, which was
shown to be non-significant, may also indicate the repre-
sentation of different concepts with what is conceptual-
ized by the HBM. This complex relationship was also
demonstrated by El-Toukhy, et al.24
The moderate level of perceived severity of ED in the
participants was consistent with other local studies,12,19
which highlight that men with T2DM realized the seri-
ousness of ED. They appreciated its negative impact on
QOL and on the relationship with their partner.12,19
Nevertheless, no previous study assessed the perception
of susceptibility to develop ED among patients with
T2DM; therefore, it is difficult to compare and interpret
the significance of our findings. There was a nearly simi-
lar study, but it was conducted among different popula-
tions, e.g., patients with localized prostate cancer.25 The
study assessed the risk perception to develop ED due to
various prostate cancer treatments. An inaccurate per-
ception of susceptibility was found to be expected, which
was thought to be due to the lack of information provided
during counseling.25
Since most of the participants could correctly recog-
nize most of the risk factors of ED and their average total
score was above the midpoint of the range score, their
knowledge could generally be regarded as acceptable.
The knowledge of ED risk factors was significantly asso-
ciated with participant perception of ED severity, em-
phasizing the importance of knowledge in influencing
one’s risk perception. Our study’s acceptable level of
knowledge was similar to local research, but different
from overseas studies conducted in Switzerland and
Poland.12,26,27 In the Swiss study, about half of their par-
ticipants could not name even one single risk factor of
ED,26 whereas the study in Poland showed that two-
fifths of high-risk male patients were unable to name any
modifiable risk factors for ED, including smoking, dia-
betes, hyperlipidemia, hypertension, obesity, and physical
inactivity.27 Only 6% could list all six of the risk factors
correctly.27 Good knowledge among these high-risk pa-
tients could be due to health education provided by
healthcare providers.12 In the era of the internet, the pa-
tients might have been exposed to ED information from
various social media and websites.26 Level of education
may also influence their knowledge and appreciation of
risk. In this study, those with higher education were sig-
nificantly associated with a higher level of perceived sus-
ceptibility, which further emphasized the role of intellect
in appreciating risk. Nevertheless, our study also demon-
strated the gaps in knowledge among participants that
need to be addressed during counseling on ED risk fac-
tors: smoking, alcohol, anti-hypertensive medications,
heart disease, and high cholesterol.
Compared to those who did not have ED assessed us-
ing IIEF-5©, the participants who actually had ED per-
ceived higher susceptibility to getting ED in the next five
years. With the presence of symptoms, they could appre-
ciate their vulnerability, but the experience might not be
enough to make them aware of their ED. These findings
suggest that they may have under-recognized or underes-
timated the symptoms that they experienced. Men might
normalize the condition as part of the aging process.19
This normalization was observed in a study conducted in
the United Kingdom, US, France, Germany, Italy, and
Spain, which revealed that men with ED did not seek
treatment as they believed ED is a normal part of the ag-
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ing process.28 Another explanation could be due to hege-
monic masculinity identity demonstrated by men, in
which they denied ED symptoms as it implies weak-
ness.22
As suggested by our findings, the perception of ED
severity may also be influenced by culture, which is in
line with Low, et al.,4 in demonstrating differences in
ethnicity perception. In the study, Malays regarded ED
as an illness and felt that the impacts of ED on their re-
lationship with their spouse were significant, and were
thus motivated to seek treatment. However, Chinese and
Indian perceptions of ED imply that ED was a less severe
problem. The Chinese believed that psychological prob-
lems, low self-esteem, and anxiety were the cause of ED,
and they tended to be more accepting if it was due to ag-
ing. Indians attributed ED to fate and experienced less
impact on their relationship. 
To date, this study was among the initial studies con-
ducted in Malaysia that examined risk perception of ED
among men with T2DM using both domains of risk per-
ception, e.g., perceived susceptibility and perceived
severity. Therefore, this study's findings could reveal the
complex connection between perceived severity and per-
ceived susceptibility to informing one's risk perception.
The findings also highlight the importance of knowledge
on the risk factor of ED, thus education should be pro-
vided on risk factors. This study identifies the under-
recognition or underestimation of ED symptoms.
Therefore, men with T2DM should be educated on the
symptoms of ED to ensure good health-seeking behavior.
The findings could also provide essential information for
future studies.
The present study had several limitations. First, the
recruitment of men who did not perceive having ED was
made through a single direct question: “Do you think you
have erection problem?”. This question could result in
social desirability biased responses, which may have led
to imprecision in recruiting of the sample population.
This effect could be minimized by using a self-adminis-
tered screening tool. Secondly, the convenience sampling
of this study limits the generalization of the findings due
to selection bias. Probabilistic sampling should be
consider ed for upcoming research. Thirdly, this study
used one item to assess ED's perceived susceptibility, re-
ducing the item's ability to capture and fully represent
the construct. Future studies should develop a tool with
multiple items that can validly assess perceived suscepti-
bility. Fourthly, a self-administered questionnaire could
lead to response bias and recall bias, which might influ-
ence findings' accuracy.
Conclusion
Generally, many men with T2DM who claimed to
have no ED had an inaccurate perception of susceptibility
to develop ED in five years. Besides, their perception of
ED severity was only moderate. These findings imply
poor risk perception among them, which was significant-
ly influenced by cultural and socioeconomic factors, ed-
ucation attainment, knowledge on ED risk factors, and
presence of ED symptoms. Under-recognition or under-
estimation of ED symptoms was observed as many did
experience moderate to severe ED symptoms. 
Recommendation
Thus, risk perception of ED among men with T2DM
should be assessed in a clinical setting to identify their
misperception. Appropriate counseling and education
should also be provided to improve their risk perception.
Future studies should consider both domains of risk per-
ception of ED (perceived susceptibility and perceived
severity) in other populations to improve our understand-
ings of the complex interactions between the two do-
mains informing one’s risk perception.
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